Background: Cardiac arrhythmias and conduction abnormalities are frequently identified
INTRODuCTION
Cardiac arrhythmias and conduction abnormalities are frequently diagnosed by emergency medical service (EMS) staff in patients calling an ambulance. 1, 2 The clinical manifestations of cardiac rhythm disturbances are usually benign and vary from asymptomatic forms or sensation of dizziness, to palpitations or syncope. These symptoms are mainly caused by paroxysmal supraventricular tachycardia, atrial fibrillation (AF), sinus bradycardia, sinus tachycardia, or atrioventricular blocks (AVB).
In emergency settings, differentiation between ventricular and supraventricular arrhythmia is mandatory for a proper management. 3 In most of the cases, prehospital diagnosis of tachy-and bradyarrhythmias is easily achieved based on monitor tracings. However, on-site recording of a 12-lead ECG is still required in certain cases, especially when an acute coronary syndrome (ACS) is suspected. 4 Prehospital recording of the ECG has been indicated before initiation of the targeted treatment outside the hospital, and for activation of catheterization laboratory in case of ACS. The use of systems for ECG transmission to centers with cath labs has led to a significant decrease in false positive field activations for ST-segment elevation myocardial infarction (STEMI). 5 On the other hand, the lack of a 12-lead ECG in prehospital settings will lead to an increase in reperfusion times and also to a higher rate of denied reperfusion treatment in STEMI patients. 6 Prehospital ECG recordings and the use of telemetry-based ECG interpretation are important not only for STEMI patients, but also for patients referred for syncope, stroke, or any suspicion of arrhythmia. [7] [8] [9] The most severe clinical expression of cardiac arrhythmias is represented by sudden cardiac death (SCD). The estimated incidence of SCD is around 50-100 cases per 100,000 persons per year, and approximately 80% of the cases are caused by ventricular arrhythmias such as ventricular tachycardia and fibrillation. 10 SCD is more frequent in male subjects, and its frequency increases with age, mainly due to a higher prevalence of coronary artery disease and to the physiological aging process of the myocardium. 11 The etiology of SCD is variable among age groups, as in younger patients there is a predominance of cardiomyopathies and channelopathies, myocarditis and recreational drug misuse, while in older subjects there is a shift towards degenerative disease, coronary artery disease, valvular disorders, and congestive heart failure.
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Determination of the etiology of rhythm and conduc- 
Study aim
The primary objective of the study was to analyze the characteristics of rhythm and conduction abnormalities in prehospital settings, in patients who requested emergency medical assistance for symptoms indicative for an arrhythmia or conduction abnormalities and were transported to the Emergency Unit of the base station hospital.
The secondary objectives of the study were: (1) to analyze the age, gender, and provenience-related differences in the rhythm and conduction abnormalities; (2) to study the frequency of different types of arrhythmia in the subgroup of ischemic etiology versus the subgroup with non-ischemic etiology; (3) to study if there were any differences in arrhythmias and conduction abnormalities diagnosed in the ambulance, between two sample regions in Central Romania: one served by a tertiary and one by a non-tertiary base station hospital.
MATERIALS AND METHODS
The study was a prospective observational one, conducted between 2014 and 2016, and included 180 patients from two neighboring counties, one being served by a tertiary base station hospital and the other by a non-tertiary one.
All the included patients had solicited emergency medical assistance for symptoms indicating an arrhythmia or conduction abnormality, had been evaluated in the mobile emergency medical unit and transported to the Emergency Unit (EU) of the base station hospital.
The study was conducted in accordance with the prin- The research was structured in several sub-studies, according to the secondary objectives.
The first sub-study aimed to characterize the different patterns of cardiac arrhythmia in the subgroup of patients ≤50 years old (n = 59) and the subgroup of patients >50
years old (n = 121).
The second sub-study included 53 patients in whom the etiology of cardiac arrhythmia was identified and aimed to evaluate the differences in arrhythmia type between the ischemic (n = 15) and non-ischemic (n = 38) subgroups.
The third sub-study was a comparative analysis on the characteristics of rhythm and conduction disturbances di- 
RESuLTS

Study population
In total, 180 patients were included in the study, 90 from a region served by a tertiary base station hospital and 90 from a non-tertiary center. From the total number of cases, an identifiable cause was found in the ambulance in only 29.44% (n = 53) of patients. The demographic characteristics of the study population, as well as the type of rhythm and conduction abnormalities are listed in Table 1 .
From the 180 patients included in the study, 92.78%
(n = 167) presented a type of arrhythmia or asystole, while 15.56% (n = 28) presented atrioventricular or interventricular conduction abnormalities, most frequently AVBs (Table 1) .
Rhythm and conduction abnoRmalitieS in aSSociation with age, pRovenance, and gendeR
Subjects aged over 50 years presented more frequently AF (p <0.0001) and ventricular extrasystole (p = 0.014), while the group younger than 50 years presented in a sig- There were no statistically significant differences between patients from urban versus rural areas regarding (Table 2) .
We found no statistically significant differences between males and females regarding the type of rhythm and conduction abnormalities, although we observed that females were more prone to present atrial fibrillation (Table 2) .
etiology
Regarding the etiology of the rhythm and conduction There was a significantly higher number of AF in patients with acute myocardial ischemia (p <0.0001), whereas sinus tachycardia was more common among non-ischemic patients (p = 0.02) (Figure 2 ).
SyStem-Related diffeRenceS between teRtiaRy and non-teRtiaRy baSe Station hoSpitalS
There were no statistically significant differences between the type of arrhythmia diagnosed in the ambulance, in emergency settings, in regions assisted by a tertiary hospital and the type of arrhythmia identified in regions affiliated to a non-tertiary medical center. This indicates a similar operating system of emergency care in both models of system of care (Table 3) .
DISCuSSIONS
Prehospital ECG allows early diagnosis of life-threatening conditions, including ACS and cardiac arrhythmias. The results of our study revealed that from the total study population, 92.78% of patients complaining of the The prevalence of AF is higher with age, and it is the most frequently encountered arrhythmia over the age of 65, mainly due to the aging process of the heart, which leads to myocardial fibrosis and remodeling. 24, 25 Ventricular extrasystole or premature ventricular beats increase in prevalence with increasing age, in patients with or without heart disease, fact that could also be explained by the structural and electrical remodeling process of the myocardium that occurs with age. 3 When analyzing the study subjects by age groups, we found that older patients presented more frequent AF and ventricular extrasystole. The elderly present a significantly higher risk of arrhythmias due to the age-related physiological remodeling process of the myocardium, as well as to cardiovascular disease that is more frequent in this category of patients. The underlying ischemic heart disease and arterial hypertension lead to an increased mortality and morbidity of arrhythmias in geriatric patients. 26, 27 A study on the prevalence of palpitation, arrhythmias, and associated cardiovascular risk factors in ambulatory patients aged between 60-94 years, found that AF was the most common sustained arrhythmia in this age group population, followed by premature atrial and ventricular beats. In the same study, it was shown that patients with rhythm disturbances were more commonly males, significantly older, and with an increased rate of cardiovascular disease and chronic tobacco use compared to patients without arrhythmias. 28 At the same time, in our study, patients younger than 50 years were more prone to be diagnosed with sinus tachycardia and right bundle branch block. In contradiction to our results, a study conducted on 855 men aged 50 years, who were followed up for the next 30 years, showed that the prevalence of RBBB was increasing with age (1% at the age of 50 years, to 17% at the age of 80 years), but no relation between RBBB and ischemia or mortality could be established. However, the study found that men with RBBB had an increased heart volume at 50 years, and had developed diabetes and congestive heart failure during the follow-up period, thus suggesting that RBBB is a marker for the gradual degenerative process of the myocardium. 29 The Framingham study on RBBB, with a follow-up of 18 years, showed a significantly higher rate of coronary ar- Our study found no statistically significant differences in the arrhythmias diagnosed in prehospital settings between the two genders. However, AF, sinus tachycardia, ventricular extrasystole, and AVBs were more frequently encountered in female patients, while male patients were more prone to present sinus bradycardia, ventricular tachycardia, and right bundle branch blocks. It is well known that there are important differences between males and females in the clinical characteristics of many cardiovascular diseases, which are also extended for rhythm and conduction disturbances, due to various hormonal and constitutional differences. [32] [33] [34] The effects of sex hormones on the conductibility and excitability of the heart vary between genders, as testosterone leads to a shortening of the QT interval, while estrogen leads to an elongation of the QT interval. 35 A study on 5,116 patients found that the resting heart rate of female patients is higher with up to 3-5 beats per minute. 36 The gender distribution of arrhythmias has been previously described, where inappropriate sinus tachycardia, atrioventricular nodal reentry tachycardia, sinus node disease, and acquired or congenital long QT syndromes show a female predominance, while AV blocks, supraventricular extrasystole, AF, ventricular tachycardia, or sudden cardiac death are more frequent in men. 37 The Reykjavik study on the epidemiology of right bundle branch blocks, based on a population of 9,135 men and 9,627 women, found an almost 2-fold increase in the rate of RBBB diagnosed in men, with an age-dependent increase in the rate of diagnosis. 38 Also, there were no statistically significant differences between the studied parameters when comparing the rural versus urban provenance, suggesting that the study population is homogenous, with similar geographical and demographical characteristics.
One of the secondary objectives of the study was to evaluate the etiology of rhythm and conduction disturbances, which could be diagnosed in prehospital settings. We ob- Our results showed a similar operating system of emergency care in both models of system of care, with no statistically significant differences between the regions served by a tertiary and non-tertiary medical center regarding the diagnosis of rhythm and conduction abnormalities in emergency care units. Despite all the advanced diagnostic facilities of a tertiary hospital, there were no significant differences regarding the prehospital approach of a patient; this illustrates a well-functioning emergency system regardless of the geographical location.
CONCLuSIONS
The present study showed that the most frequently diagnosed arrhythmia in prehospital settings, for patients requesting the ambulance for symptoms characteristic for a rhythm or conduction abnormality, was AF and sinus tachycardia, while AVBs were the most frequent conduction disturbances. Young patients more frequently present sinus tachycardia or right bundle branch blocks, while older subjects are more prone to develop ischemia-related AF and ventricular extrasystole. In most cases, a clear etiology of the arrhythmia could not be identified by only using the equipment provided by the mobile emergency medical unit, and these patients required further investigations in the base station hospital. There were no differences in rhythm and conduction abnormalities diagnosed in the ambulance, in patients from regions that are served by a tertiary or a non-tertiary medical center, indicating an efficient emergency system of care regardless of the geographical region.
